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凡÷ １ 図２０電流帰還ループの直列変換(sh＋sJz;, 
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In this paper, it is reported that the new type of a soft switching DC/DC boost converter has 
been driven by new "analogue and digital mixed" current mode controller. The main circuit 
configuration of the converter is the same one reported by the references [3>51 and it has such 
specifications as DC input voltage of 100V, DC output voltage of 200V, output current of 2A, 
switching frequency of 100kHz and maximum efficiency of 97.0%. The generated high frequency 
LC resonant current-pulse makes both the main device of MOSFET in the "ZVS" and the auxiliary 
device of IGBT in the "ZCS* operations, which contributes to improve the efficiency. 
The new "analogue and digital mixed" current mode controller was replaced with a conven 
tional voltage one in order to improve the transient characteristics of the converter and consisted 
of Xilinx FPGA type Spartan with 18 by 18 bits integer multiplier, lObits ADC, lObits DAC and 
high speed analogue comparator. The PWM pulse to drive the main device was generated by the 
PI control-software corded in FPGA. Using "semiconductor gate driver", the generated PWM 
pulse was shifted up to the potential of main device and amplified to drive it. The newly adopted 
current mode control, including phase compensation technique by PI control, showed better tran 
sient characteristics than those of the conventional voltage control, that is, the output fluctua 
tion-voltage was 3V and recovery time was 34ms when the output current was abruptly varied 
from 0.2A to 2A of the rated current. On the other hand, the conventional data were 15V and 
60ms at the same test condition, respectively. 
The adopted sampling-gain equation to express the sampling action in the current mode control 
can be applied to all type of current mode control if driven at constant switching frequency, as the 
Bode diagram of the converter can show the downward line with 40dB/dec. from the half of 
switching frequency or faJ2. 
Keywords: boost converter; soft switching; ZVS; ZCS; digital control; PI control; current mode 
control; Bode diagram; PWM pulse; FPGA; MOSFET; IGBT. 
